In vivo determination of bone mass i n c h i l d r e n Bone mass has been determined a t t h e d i s t a l t h i r d of t h e r a d i u s s h a f t by measuring t h e a t t e n u a t i o n of a beam from a 125-1 source when
i t crosses bone. This technique has a precision of 2 % and t h e r a d i a t i o n dose t o t h e forearm i s 2 mrad [ n a t u r a l dose i n Geneva : 2 mrad/weekl. Three grouos of healthy children aged 6 t o 19 years have been measured : 967 l i v e i n t h e c i t y of Geneva, 333 i n a country v i l l a g e [VollBgesl and 1 6 4 i n tha next v i l l a g e (Sembrancherl. where water i s n a t u r a l l y f l u o r i s e d . Bone mass i n c r e as e s w i t h age, and a f t e r puberty values of boys a r e higher than t h e ones of g i r l s . The d i f f erences between t h e t h r e e groups a r e not s i g n i f i * c a n t , but the values obtained i n t h s United-S t a t e s a r e a t a i l ages higher than ours. In another group of 96 h o s p i t a l i s e d children bone mass has been compared t o metacarpal c o r t i c a l t h i c k n e s s and t h e c o r r e l a t i o n i s good l r = 0 , 8 9 ) . A group of about f i f t y children s u f f e r i n g from various d i s o r d e r s of phosphocalcium metabolism present more or l e s s severely reduced values. This simple, p r e c i s e and e a s i l y r e p r o d u c t i b l e examination i s t h e best one t o measure a diminution of bone mass q u a n t i t a t i v e l y , t o follow the n a t u r a l evolution of a d i s e a s e or t h e e f f e c t of a therapy.
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2. S'I'EEl,yDIJK, Departments of F a e d i a t r i c s and H i s t o l o g y , U n i v e r s i t y o f Amsterdam. Plasma-PTH, serum-Ca and bone s t r u c t u r e i n hypophosphataemic ( v i t a m i n D -r e s i s t a n t ) r i c k e t s .
I n 1972 Jo1.1sey showed i n dogs t h a t bone became u n r e s p o n s i v e t o PTH i n t h e p r e s e n c e of much o s t e o i d ( J . C l i n . I n v e s t . 51: 9 , 1972) . T h i s might a l s o e x p l a i n t h e e l e v a t e d
PTH-levels i n v i t a m i n D -d e f i c i e n t r i c k e t s i n man. 3 u t i f r a c h i t i c bone s t r u c t u r e i s t h e c a u s e o f t h e r a i s e d plasma-PTH v a l u e s , t h i s s h o u l d be i n d e p e n d e n t of v i t a m i n D and t h e r e f o r e plasma-PTH l e v e l s i n o t h e r t y p e s o f r i c k e t s s h o u l d a l s o be above normal. T h i s was examined i n 2 p a t i e n t s w i t h hypophosphataemic r i c k e t s ( a 16-yearo l d boy and a 7-year-old g i r l )
. Serum-Ca and plasma-PTH were d e t e r m i n e d s i m u l t a ne o u s l y . A bone b i o p s y , t a k e n a t t h e same t i m e , was embedded i n m e t h y l -m e t h a c r y l a t e w i t h o u t d e c a l c i f i c a t i o n , and 100 p t h i c k s e c t i o n s were made. These were examined m i c r o s c o p i c a l l y : t h e l e n g t h o f t h e bone s u r f a c e , c o v e r e d w i t h o s t e o i d , was measured and e x p r e s s e d a s a f r a c t i o n o f t h e t o t a l l e n g t h of t h e s u r f a c e . Serum-Ca and plasma-PTH were normal, w h i l s t more t h a n 75 % of t h e bone s u r f a c e was c o v e r e d w i t h o s t e o i d . . 30) . Phosphorus d e p l e t i o n i n c h i l d r e n on l o n g t e r m t o t a l p a r e n t e r a l n u t r i t i o n .
These f i n d i n g s do n o t s u p p o r t t h e hypot h e s i s t h a t i n man t h e e f f e c t o f PTH on
During t h e p a s t 4 years we have had on l o n g t e r m p a r e n t e r a l n u t r i t i o n 70 i n f a n t s . I n 7 o f these p a t i e n t s an i m~o r t a n t hypophosphatemi a ( P i below 20 mc/L), a s s o c i a t e d t o n e u r o l o g i c a l symptoms i n one case, was observed w i t h o u t any s i g n i f i c a n t change o f serum Ca c o n c e n t r a t i o n . The purpose o f t h e p r e s e n t study was : 1) To analyze t h e f a c t o r ( s ) r e s p o n s i b l e o f phosphor u s d e p l e t i o n d u r i n g 1 ong-term p a r e n t e r a l n u t r i t i o n . 2 ) To determine t h e amounts o f I . V . C a l c i um, phosphorus and n i t r o g e n necessary f o r t h e p r e v e n t i o n o f such a c c i d e n t s . T h i s i n v e s t ig a t i o n was done by s t a b l e balance technique under a c o n s t a n t c a l o r i c i n t a k e (100 Cal/Kg/24 h ) ; calcium, phosphorus and n i t r o g e n i n t a k e s were v a r i e d s i m u l t a n e o u s l y o r a l t e r n a t i v e l y :
Ca from 25 t o 60 mg/Kg/24 h, P 10 t o 60 mg/Kg/ 24 h, and P i 320 t o 640 mg/Kg/24 h. The s u b j e c t s s t u d i e d i n c l u d e d 9 i n f a n t s . Results are as f o llow : 1) Phosphorus balance i s h i g h l y c o r r e l at e d t o calcium, n i t r o a e n and c a l o r i c i n t a k e s ; 2) When excessive amounts o f p r o t e i n and/or c a l c i u m a r e given i n t r a v e n o u s l y , a s t a t e o f phosphorus d e p l e t i o n , most p r o b a b l y secondary t o c e l l u l a r anabolism, may occur ; and 3 ) A c a l o r i c i n t a k e of 100 Cal/Kg/24 h, a c a l c i u m i n t a k e o f 35 mg/Kg/24 h, a n i t r o g e n i n t a k e o f 400 mq/kg/24 h and a phosphorus i n t a k e o f 40 mg/ Kg124 h w i l l p r e v e n t t h i s a c c i d e n t arld promote a s a t i s f a c t o r y development o f t h e c h i l d . f l u o r e s c e n t a n t i b o d y t e c h n i q u e . S p e c if i c f l u o r e s c e n c e i n d i c a t i n g t h e p r e s e nc e o f CaBP was o b s e r v e d a t b o t h t h e b as a l a n d a p i c a l p o l e s o f t h e i n t e s t i n a l a b s o r p t i v e c e l l s w h i l e t h e g o b l e t c e l l s a p p e a r e d t o f l u o r e s c e n o n -s p e c i f i c a l l y .
T r e a t m e n t o f r a c h i t i c c h i l d r e n w i t h 2 5 -h y d r o x y h o l e c a l c i f e r o l g e n e r a l l y r e s t or e d t h e p a t t e r n o f f l u o r e s c e n c e s e e n i n i n t e s t i n a l t i s s u e f r o m n o r m a l p e r s o n s . C o n c e n t r a t i o n o f CaBP as d e t e r m i n e d b y t h e L A U R E L -t e c h n i q u e i n c r e a d e s a f t e r t r e a t m e n t .
X S u p p o r t e d b y D e u t s c h e F o r s c h u n g s g em e i n s c h a f t ( C o n t r a c t FR 2 0 0 / 1 3 )
